Effect of arachidonyl-2'-chloroethylamide, a selective cannabinoid CB1 receptor agonist, on the protective action of the various antiepileptic drugs in the mouse maximal electroshock-induced seizure model.
The aim of this study was to determine the influence of arachidonyl-2'-chloroethylamide (ACEA - a highly selective cannabinoid type 1 [CB1] receptor agonist) on the protective action and acute adverse effects of carbamazepine, lamotrigine, oxcarbazepine, phenobarbital, phenytoin, and topiramate in the maximal electroshock seizure model and chimney test in mice. Tonic hind limb extension (seizure activity) was evoked in adult male albino Swiss mice by a current (sine-wave, 25 mA, 500 V, 50 Hz, 0.2s stimulus duration) delivered via auricular electrodes. Acute adverse-effect profiles of the studied antiepileptic drugs with respect to motor coordination was assessed in the chimney test. Additionally, long-term memory and skeletal muscular strength were measured along with free plasma (non-protein bound) and total brain antiepileptic drug concentrations. To inhibit the rapid metabolic degradation of ACEA by the fatty-acid amide hydrolase, phenylmethylsulfonyl fluoride (PMSF) was used at a constant ineffective dose of 30 mg/kg. Results indicate that ACEA (2.5 mg/kg, i.p.) co-administered with PMSF (30 mg/kg, i.p.), significantly enhanced the anticonvulsant activity of phenobarbital, but not that of carbamazepine, lamotrigine, oxcarbazepine, phenytoin, or topiramate in the maximal electroshock seizure test in mice. Moreover, ACEA (2.5 mg/kg) with PMSF (30 mg/kg) had no significant impact on the acute adverse effects of all examined antiepileptic drugs in the chimney test in mice. The protective index values (as quotients of the respective TD(50) and ED(50) values denoted from the chimney and maximal electroshock seizure tests, respectively) for the combinations of ACEA (2.5 mg/kg) and PMSF (30 mg/kg) with carbamazepine, oxcarbazepine, phenobarbital, and topiramate were greater than those denoted for the antiepileptic drugs administered alone. Only, the protective index values for the combination of ACEA (2.5 mg/kg) and PMSF (30 mg/kg) with lamotrigine and phenytoin were lower than those determined for the antiepileptic drugs administered alone. Pharmacokinetic experiments revealed that ACEA (2.5 mg/kg) and PMSF (30 mg/kg) affected neither free plasma (non-protein bound) nor total brain concentrations of phenobarbital in mice. Moreover, ACEA and PMSF in combination with carbamazepine, lamotrigine, oxcarbazepine, phenobarbital, phenytoin, and topiramate did not alter long-term memory or skeletal muscular strength in experimental animals. In conclusion, the enhanced anticonvulsant action of phenobarbital by ACEA and PMSF, lack of pharmacokinetic interaction and no acute adverse effects between the examined compounds, make the combination of ACEA and PMSF with phenobarbital of pivotal importance for further experimental and clinical studies. The combinations of ACEA and PMSF with carbamazepine, lamotrigine, oxcarbazepine, phenytoin, and topiramate are neutral from a preclinical viewpoint.